An Pediatr (Barc). 2015;82(3):139-143

analesccpediatria

www.analesdepediatria.org

ORIGINAL ARTICLE

The use of polymerase chain reaction in the diagnosis @CmssMark
of invasive meningococcal disease™

C. Fernandez-San José?, F.A. Moraga-Llop®*, G. Codina®, P. Soler-Palacin?,
M. Espiau?, C. Figueras®

@ Unidad de Patologia Infecciosa e Inmunodeficiencias de Pediatria, Hospital Universitario Vall d’Hebron, Universidad Autonoma
de Barcelona, Institut de Recerca Vall d’Hebron, Barcelona, Spain

b Servicio de Microbiologia, Hospital Universitario Vall d’Hebron, Universidad Auténoma de Barcelona, Institut de Recerca Vall
d’Hebron, Barcelona, Spain

Received 28 October 2013; accepted 4 March 2014
Available online 20 February 2015

KEYWORDS Abstract

Meningococcal Introduction, objectives and aims: Invasive meningococcal disease (IMD) remains a serious pub-
infections; lic health problem. Although culture is the gold standard, previous antibiotic therapy reduces
Meningococcal its sensibility. The aim of this study is the epidemiological analysis of IMD in our area, to assess
meningitis; the usefulness of polymerase chain reaction (PCR) to increase its diagnostic accuracy, and to
Meningococcal show the association of antibiotic administration with the negative result of the culture.
disease; Patients and methods: A retrospective study was conducted on all children younger than 16
Polymerase chain years with microbiologically (positive culture and/or PCR) confirmed IMD, admitted to our
reaction hospital between 2004 and 2012.

Results: Seventy-five patients were included, of whom 52% had sepsis, 30.7% meningitis, and
17.3% with both. PCR showed positive results in all samples, whereas a positive result was seen
in 50.7% of the cultures. Previously administered antibiotic was documented in 40 patients
(53.3%), and 40% of them were confirmed by PCR only.

Conclusions: PCR was the only test providing evidence for IMD diagnosis and serogroup deter-
mination in almost 39% of cases.
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La reaccion en cadena de la polimerasa en el diagnéstico de la enfermedad
meningococica invasiva

Resumen

Introduccion objetivos: La enfermedad meningocdcica invasiva (EMI) constituye un grave prob-
lema de salud publica. A pesar de que el cultivo es la técnica de referencia para su diagnostico,
la administracion previa de antibiotico altera su sensibilidad. Los objetivos de este estudio son
el analisis epidemioldgico de la EMI en nuestro medio, evaluar la utilidad de la reaccion en
cadena de la polimerasa (PCR) para incrementar el diagnostico de confirmacion de la EMI y
valorar la asociacion de la administracion de antibiotico con el resultado negativo del cultivo.
Pacientes y métodos: Estudio retrospectivo de los pacientes menores de 16 afnos diagnostica-
dos de EMI mediante cultivo, PCR o ambos, que ingresaron en nuestro centro en el periodo
2004-2012.

Resultados: Se incluy6 a 75 pacientes, de los cuales el 52% present6 sepsis, el 30,7% meningitis
y el 17,3% sepsis con meningitis. La PCR fue positiva en todas las muestras de sangre y liquido
cefalorraquideo analizadas, mientras que el cultivo tuvo una positividad muy inferior (50,7%).
Recibieron antibidtico antes de la extraccion de las muestras 40 pacientes (53,3%) y el 40% de
ellos fueron confirmados por la PCR.

Conclusiones: Gracias a la PCR se obtuvo un diagndstico de confirmacion de EMI en el 38,7% de
los casos y del serogrupo, hecho relevante para la vigilancia epidemiologica y el estudio de la
efectividad vacunal.

© 2013 Asociacion Espanola de Pediatria. Publicado por Elsevier Espaia, S.L.U. Todos los dere-

chos reservados.

Introduction

Invasive meningococcal disease (IMD) constitutes a seri-
ous public health problem worldwide, with a high impact
on society and a high rate of morbidity and mortality in
all age groups. Despite advances in our knowledge of the
disease and its diagnosis and treatment, and the imple-
mentation of new preventive strategies, IMD is endemic in
many countries, even developed ones, with attack rates of
between 1 and 5 cases per 100,000 inhabitants.'

In Spain, according to data from the national system
of epidemiological surveillance (Sistema Nacional de Vig-
ilancia Epidemiologica [SNVE]) from 2004 to 2011, the
overall incidence rate for IMD was of 0.92-1.67 cases per
100,000 inhabitants.?* The highest incidence in children
occurs in those younger than 1 year, with a rate of 13
cases per 100,000 in the 2009-2010 season.® Serogroups
B and C caused over 90% of the IMD cases in Spain.>*?
The introduction of the conjugate meningococcal C vac-
cine in 2001 has reduced the incidence of IMD caused by
this serotype by up to 88%,° but it is still a serious dis-
ease due to its sequelae (11-19%)>3 and mortality rate
(5-14%).'3

The diagnosis of IMD is confirmed by ascertaining the
presence of Neisseria meningitidis (N. meningitidis) in the
blood or in the cerebrospinal fluid (CSF), or in both, either
by culture or by detection of bacterial deoxyribonucleic
acid (DNA),>” or the two methods. Culture continues to be
the gold standard for microbiological diagnosis, and it also
allows for antimicrobial sensitivity and strain identification
testing of the isolate. Still, it does have limitations, chief
among which is its low diagnostic yield when the samples are
taken from patients who have received previous antibiotic
treatment.> &

Even if the culture is performed, there is a sizable per-
centage of reported IMD cases without a microbiological
diagnosis, and this limits the analysis of its epidemiological
evolution and the impact of vaccination.

The introduction of DNA detection techniques that use
polymerase chain reaction (PCR) represents an advance in
confirmatory diagnosis, and various studies and clinical prac-
tise guidelines recommend routine PCR testing.>8 1214

The aim of this study was to make an epidemiological
analysis of IMD in our country, assess the usefulness of PCR
in the diagnosis of IMD, and study the correlation of negative
cultures in confirmed cases with previous antibiotic therapy.

Patients and methods

We performed a retrospective study of the medical records
of patients younger than 16 years with a clinical diagnosis
of IMD confirmed by culture, PCR, or both, admitted to the
Hospital Universitari Vall d’Hebron between January 2004
and December 2012. All the cases were selected based on
culture and PCR results from the microbiology department.

We collected data on demographic, clinical, and labo-
ratory variables, and also documented whether the patient
had received antibiotic therapy prior to sample collection.

Samples of blood, CSF or both were collected for
culture and PCR (both techniques were performed on a
single sample), and were processed and analysed in the
molecular diagnosis, blood culture, and general culture
laboratories of the microbiology department. PCR testing
was done on samples larger than 100 uL. Nucleic acids
were extracted from the samples with the EasyMag® auto-
mated platform (bioMérieux, Marcy-l’Etoile, France) and
later amplified by multiplex PCR for N. meningitidis (ctrA
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